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(54) MAGNETIC PREPREG, ITS MANUFACTURING METHOD AND PRINTED WIRING BOARD 
EMPLOYING THE PREPREG 



(57) For improving a noise characteristic of a 
printed circuit board excellent in noise characteristic, a 
magnetic prepreg formed by impregnating a magnetic 
paint composed of soft magnetic powder and thermo- 
setting resin into a glass cloth is used as a prepreg con- 
stituting the printed circuit board. It is preferable that the 
soft magnetic powder is metal powder being essentially 
flat. Further, it is preferable that a main component of 
the thermosetting resin is epoxy resin. 
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„ nnmhnr of electronic components, such as a random 
As is we.. Known, a digital electronic 
access memory (RAM), a read-only memory (ROM). m m '^ °n a tinted circuit board having signal lines (wired con- 

been rapidly enhanced. alompn t s noes with abrupt changes in voltage and current the elec 

However, since a signal flowing .n the ^^^^^J^ noise. The high frequency no.se causes 

tro nic component is a noise 80 38 10 ^J 1 *'?? nn 

interactions cooperatively with *«f^^T^S^^ adversely affect other systems. Further, follow^ 
live to other electronic components on the pnnted arcurt boarc .a ^ reductl0n in size of the 

he density mounting of the electronic ; ^ JE^cSU* and between the signal lines . 

electronic components, electrostatic coupling ^J^^ ^ ^ electronte device. 

increased so that the electromagnetic "^^^^.^^giu,, electronic device, when operation frequency 
Conventionally, in the general pnnted a^bwli^ electromagnetic coupling between the signal 

shfeW circuit board has a structure wherem two "^St^SSS Serial which reflects the e .ectromagnet 1C 
fmeroosed therebetween. Here, the shield layer .s formed of a ™ |d , aims t0 pre vent invasion 

, ravi lpecHically, the screening of the el ^ h ^ in ° dent thereUPOn t 

of the electromagnetic waves further inward the refrom by relteftng * ^ ^ respec , to one circult 

Accordingly, in the electromagnetic ^^^I'JJlS^w an e.ectronic component to be a no.se 
b^rd surface confronting the opposite circuit board surface ^ the s ae wne ^ where ^ e|ectron|C 

g^erain source is installed, while, with ^^J^^^^^g,^ due to the reflection of the 
o "component to be the noise Q-"^ J™"? ' cases 9 wherein secondary 

e.ectromagnetic waves is generated. As a J^TJ^ of the noise generation source. Further, in a fl£- 
SS5SSS t^ZZS^^" -enna. senary radiant noise is P oss,b, generated 

. nrrg'^P-ems, -P-™^ 

has offered a printed circuit board which do*. < not spoih ^ff^ eTStromagnetic waves, while, with respect to reflec- 
and thus has a sufficient shield effect against ^^^^Z^ at least due to reflection. In the printed 
«on of the electromagnetic waves, does ^^^^SS^Si Jred conductors on one side or both sides 
circuit board disclosed in this prior art, a pnnted circuit ^e memoe n a 9 ^ qJ ^ condudwe 

so hereof comprises a conductive support and ^^^^Z^ a , organic binding agent. Further, the 
support. The insulating soft magnetic layer includes soft W«cj» die|ectrjc |ayer includes die- 

Sting soft magnetic layer may have **»£XX SSS SSg -ft magnetic layer may includethe 

t I^^ZX^ !SS b P oth sides of a P o,yimide ,m of 7 S,m by a doctor Hade 
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process to obtain a conductive support. Thereafter, soft magnetic paste is applied onto both sides of the conductive 
support by the-doctor blade process to form insulating soft magnetic layers, which are then subjected to curing at 85°C 
for 24 hours to obtain a printed circuit base member. 

Conventionally, a prepreg constituting a printed circuit board is composed of resin and glass cloth. For example, the 
5 conventional prepreg is produced by impregnating thermosetting resin into a glass cloth and then drying and half-curing 
it 

However, in the printed circuit board disclosed in the prior art, there is a problem that it is difficult to form the insu- 
lating soft magnetic layers. On the other hand, since the conventional prepreg is constituted of only the resin and the 
glass cloth, the radiant noise can not be absorbed. 
io Therefore, a theme of the present invention is to provide a magnetic prepreg which can absorb the radiant noise. 

Another theme of the present invention is to provide a method of producing the foregoing magnetic prepreg. 

Still another theme of the present invention is to provide a printed circuit board using the foregoing magnetic pre- 
preg. 

is Disclosure of the Invention 

For achieving the foregoing themes, according to a first aspect of the present invention, there is obtained a mag- 
netic prepreg formed by impregnating a magnetic paint composed of soft magnetic powder and thermosetting resin into 
a glass cloth. In the foregoing magnetic prepreg, it is preferable that the soft magnetic powder is metal powder being 
20 essentially flat. Further, it is preferable that a main component of the thermosetting resin is epoxy resin. 

According to a second aspect of the present invention, there is obtained a method of producing a magnetic prepreg 
characterized in that a magnetic paint composed of soft magnetic powder and thermosetting resin is impregnated into 
a glass cloth, then dried and further cured into a half-cured state. In this method, it is preferable that a magnetic align- 
ment procedure is carried out in an in-face orientation of the glass cloth after impregnating the magnetic paint into the 
35 glass cloth. 

According to a third aspect of the present invention, there is obtained a printed circuit board using the foregoing 
magnetic prepreg, which comprises a normal prepreg composed of resin and glass cloth and at least one of the mag- 
netic prepreg stacked to at feast one side of the normal prepreg via a wiring pattern. 

30 Brief Description of the Drawings 

Fig. 1 is a sectional view showing a magnetic prepreg according to one embodiment of the present invention. 
Fig. 2 is a built-up sectional view showing a printed circuit board, using the magnetic prepreg shown in Fig. 1, in a 
disassembled state. 

35 Fig. 3 is a diagram showing production processes of the magnetic prepreg shown in Fig. 1 and the printed circuit 
board shown in Fig. 2. 

Fig. 4 is graphs showing frequency characteristics of electric field strengths with respect to printed circuit boards 
according to the prior art and the present invention, wherein (a) shows a frequency characteristic of the electric field 
strength of the conventional printed circuit board and (b) shows a frequency characteristic of the electric field strength 
40 of the printed circuit board according to the present invention. 

Best Mode for Carrying Out the Invention 

Now, the present invention will be explained in detail with reference to the drawings. 

45 Referring to Fig. 1, a magnetic prepreg 10 according to one embodiment of the present invention is formed by 
impregnating a magnetic paint 12 composed of soft magnetic powder 121 and thermosetting resin 122 into a glass cloth 
14. It is preferable that the soft magnetic powder 121 is metal powder being substantially flat. Further, it is metal powder 
being substantially flat. Further, it is preferable that a main component of the thermosetting resin 122 is epoxy resin. 
As the thermosetting resin 122, (poly) urethane resin, pheno) resin, amide resin, imide resin or the like can be cited 

so other than the epoxy resin. As the soft magnetic powder 12, an Fe-AI-Si alloy (this is called Sendust (trademark)) or an 
Fe-Ni alloy (Permalloy) having a large high frequency permeability can be cited as a typical material thereof. The soft 
magnetic powder 12 is used by being finely powdered and by oxidizing surface portions thereof. It is preferable that an 
aspect ratio of the soft magnetic powder 1 2 is sufficiently large (for example, approximately not less than 5 : 1 ). By ren- 
dering substantially flat the shape ot ihe soft magnetic powder 12, undesired radiant noise can be absorbed and sup- 

5S pressed more efficiently. This is because if the soft magnetic powder 1 2 is essentially flat in shape and oriented/aligned 
in an in-surface direction in the magnetic prepreg, a shape anisotropy appears so that a complex permeability based 
on a magnetic resonance is increased at a high frequency region. 

As the foregoing magnetic paint 12, one shown in Table 1 below can be used. 
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Table 1 



Flat soft magnetic fine powder 




Composition: Fe-AI-Si alloy 
Mean particle diameter: 30um 
Aspect ratio: about 10 


90 weight parts 


Thermosetting resin 




Brominated epoxy resin 
O-cresol novolak type epoxy resin 
Dicyandiamide 
Dimethyl benzylamine 


15 weight parts 
S weight parts 
0.8 weight parts 
0.06 weight parts 


Solvent 




Mixture of MEK, DMF and methyl cellosolve 


40 weight parts 



20 

Rg. 2 shows a printed circuit board 20 using the magnetic prepreg 10 shown in Fig. 1. The shown printed circuit 
board 20 is formed by sandwiching an internal layer member 22 being a normal prepreg composed of resin and glass 
cloth, with a pair of the magnetic prepregs 1 0 from both sides thereof via copper foils 24, and covering the exposed sur- 
faces of the magnetic prepregs 10 with copper foils 24. The copper foils 24 each have a thickness of, for example, about 
25 0.035mm and are formed with a wiring pattern. The internal layer member 22 and the magnetic prepregs 1 0 are formed 
with through holes, not shown, and the copper foils (wiring patterns) 24 are electrically connected to each other via the 
through holes. 

Now, referring to Fig. 3, a method of producing the magnetic prepreg 10 and the printed circuit board 20 will be 
explained. 

30 First as shown in Fig. 3 at (a), a web-like glass cloth 14 is passed through the inside of a vessel 30 containing the 
magnetic paint 12 so as to be impregnated with the magnetic paint 12 of a necessary amount. It is preferable to carry 
out a magnetic alignment procedure by means of, such as passing the glass cloth 14, after having been impregnated 
with the magnetic paint 12, through a solenoid magnet (not shown). 

Subsequently, as shown in Fig. 3 at (b), the glass cloth 14 impregnated with the magnetic paint 12 is passed 

35 through a drier 40 whose temperature is uniformly controlled, so as to advance a resin reaction. After the drying, as 
shown in Fig. 3 at (c), it is cut to required dimensions. The cut one is called a resin cloth 50. In this manner, the magnetic 
prepreg 10 (Fig. 1) is produced. 

Subsequently, as shown in Fig. 3 at (d), a fixed number of the resin cloths 50, the internal layer member 22 (Fig. 2) 
and the copper foils 24 are combined and applied with a stainless plate (not shown). Then, as shown in Fig. 3 at (e), 

40 the material applied with the stainless plate is subjected to press/formation in a multistage press machine 60. In this 
manner, the printed circuit board 20 (Fig. 2) is produced. 

Rg. 4 shows frequency characteristics of electric field strengths (noise spectra) of the printed boards according to 
the prior art and the present invention. In Fig. 4, the axis of abscissa represents frequency (Hz), while the axis of ordi- 
nate represents electric field strength (10dB/div.). In Fig. 4, (a) shows a frequency characteristic of the electric field 

45 strength of the conventional printed board without the magnetic prepreg 10, while (b) in Fig. 4 shows a frequency char- 
acteristic of the electric field strength of the printed board 20 using the magnetic prepreg 10 according to the present 
invention. The printed circuit boards formed with the same wiring patterns were used with respect to the prior art and 
the present invention. 

As evident from Fig. 4, the electric field strengths are relatively lower with respect to the printed circuit board 
so according to the present invention (Fig. 4 at (b)) as compared with the conventional printed circuit board (Fig. 4 at (a)). 
Specifically, it is appreciated that the printed circuit board according to the present invention can reduce the radiant 
noise- 
While the present invention has been explained by citing some embodiments, it is needless to say that the present 
invention is not limited to the foregoing embodiments, but can be modified in various ways without departing from the 
55 gist of the present invention. For example, it is a matter of course that the materials of the soft magnetic powder or the 
thermosetting resin are not limited to those of the embodiments. Further, it is a matter of course that the number of the 
stacked layers of the magnetic prepreg constituting the printed circuit board is not limited to that of the embodiments. 
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Industrial Applicability 

As described above, according to the present invention, by using the magnetic prepreg formed by impregnating the 
magnetic paint composed of the soft magnetic powder and the thermosetting resin into the glass cloth, the printed cir- 
cuit board excellent in noise characteristic can be obtained. 

Claims 

1. A magnetic prepreg formed by impregnating a magnetic paint composed of soft magnetic powder and thermoset- 
ting resin into a glass cloth. 

2. The magnetic prepreg as recited in claim 1 , characterized in that said soft magnetic powder is metal powder being 
essentially flat. 

3. The magnetic prepreg as recited in claim 1 , characterized in that a main component of said thermosetting resin is 
epoxy resin. 

4. A method of producing a magnetic prepreg characterized in that a magnetic paint composed of soft magnetic pow- 
der and thermosetting resin is impregnated into a glass cloth, then dried and further cured into a half-cured state. 

5. The method of producing the magnetic prepreg as recited in claim 4, characterized in that a magnetic alignment 
procedure is carried out after impregnating said magnetic paint into said glass cloth. 

6. A printed circuit board using the magnetic prepreg as recited in any one of claims 1 to 3. said printed circuit board 
comprising a normal prepreg composed of resin and glass cloth and at least one of said magnetic prepreg stacked 
to at least one side of said normal prepreg via a wiring pattern. 
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